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Abstract of JP2011684 

PURPOSEiTo obtain the title adhesive which scarcely undergoes stringing during application and flow 
deformation after application and can be applied to a predetennined pattern at a high speed in good 
precision by imparting thixotropic viscosity characteristics to an acrylic pressure-sensitive adhesive 
having an alkyi acrylate as a component and containing the component monomer in an unpolymerized 
state by adding thereto specified particles. CONSTITUTION: An alkyI acrylate comprising a (meth)acrylic 
acid having an alkyI group of, desirably, 20 or less carbon atoms is used as a component, and 100 
pts.wt. this ester is optionally mixed with, desirably, at most 100 pts.wt. modifying monomer (e.g., acrylic 
acid). An acrylic pressure-sensitive adhesive containing these component monomers in an 
unpolymerized state is mixed with 1-20 pts.wt., per 100 pts.wt. component monomer, fine particles 
which can impart thixotropic viscosity characteristics to the adhesive and are selected from white carbon 
and carit)on black each having a mean particle diameter <=100mum. 
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Claims 

1 . Pressure-sensitive adhesive characterized by the fact that it has alkyl acrylate esters as 
components and that it has a thixotropic viscosity characteristic imparted by mixing 
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microparticles with a mean grain size of less than 100 m^m into an acrylic pressure-sensitive 
adhesive comprising component monomers in an unpolymerized state. 

2. Adhesive material that has localized pressure-sensitive adhesive layers characterized 
by the fact that they are made by polymerizing a pressure-sensitive adhesive described in 
Claim 1 that is coated onto portions of a substrate. 

3. Method for manufacturing the adhesive material described in Claim 2 characterized by 
the fact that the pressure-sensitive adhesive described in Claim 1 is coated onto portions of a 
substrate and this pressure-sensitive adhesive is polymerized with ultraviolet rays or radiation. 

Detailed explanation of the invention 
Industrial application field 

The present invention pertains to a pressure-sensitive adhesive comprising microparticles 
in a monomeric acrylic pressure-sensitive adhesive and having good pattern coatability, as well 
as an adhesive material that has localized layers of said pressure-sensitive adhesive, and a 
method for its manufacture. 

Backgroxmd of the invention 

It has been a long time since the presentation of adhesive materials made by providing 
pressure-sensitive adhesive layers on portions of a substrate, has been news. Such adhesive 
materials are used, for example, as carrier tapes for arraying and immobilizing attached objects 
in methods that automatically manufacture desired products by continuously feeding various 
attached objects such as electronic parts into assembly lines, etc. In these cases, in addition to 
[the desirability of] omitting the formation of extraneous portions that will not be used for 
adhesion of the attached objects, the demand for localized application or pattern coating of 
pressure-sensitive adhesive layers is based on the fact that sometimes the extraneous portions of 
pressure-sensitive adhesive layers cause fatal defects such as dust, etc., readily adhering to these 
extraneous portions and causing contamination of the attached objects, or when the carrier tape 
on which the attached objects are arrayed and immobilized is stored as a roll, the attached objects 
becoming imbedded, albeit very slightly, in the pressure-sensitive adhesive layer and the side 
surfaces of the attached objects thereby being contaminated by the pressure-sensitive adhesive 
and hindering assembly, with peeling and removal of the attached objects from the carrier tape 
becoming difiScult because of this imbedding and utilization in automated assembly lines 
becoming impossible. 
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Prior art and problems 

For pressure-sensitive adhesives prepared in the past for uses that involved localized 
application on substrates, solvent-rich dilutions, water dispersions, and blends of monomeric 
pressure-sensitive adhesives comprising component monomer in an unpolymerized state with 
polymers have been known. 

However, with the dilution-type pressure-sensitive adhesives, cobwebbing of the 
pressure-sensitive adhesive would occur when pattern coating was performed by screen-printing 
or gravure coating. A very slow coating rate was necessary to prevent this and there was a 
problem of poor coating efficiency. 

Meanwhile, with the water dispersion-type pressure-sensitive adhesives, the water 
resistance of the formed pressure-sensitive adhesive layers was poor and there was a problem of 
significant practical limitation. 

On the other hand, those made by blending polymers in monomeric pressure-sensitive 
adhesives started to flow immediately after being coated onto the substrate. By the time of the 
polymerization treatment, the coated pattern had deformed and forming the pressure-sensitive 
adhesive layer in desired pattems was a difficult problem. 

Means to solve the problems 

The present invention overcomes the above problems with adhesives made by blending 
microparticles in monomeric acrylic pressure-sensitive adhesives. 

That is, the present invention presents an acrylic pressure-sensitive adhesive having alkyl 
acrylate esters as components and having a thixotropic viscosity characteristic imparted by 
mixing microparticles with a mean grain size of less than 100 mp,m into the acrylic 
pressure-sensitive adhesive comprising component monomers in an unpolymerized state, as well 
as 

an adhesive material that has localized pressure-sensitive adhesive layers that are 
characterized by the fact that the above pressiire-sensitive adhesive coated onto portions of a 
substrate, is polymerized, and 

a method for manufacturing the above adhesive material characterized by the fact that the 
above pressure-sensitive adhesive is coated onto portions of a substrate and this 
pressure-sensitive adhesive is polymerized with ultraviolet rays or radiation. 

Effect 

By using a monomeric acrylic pressure-sensitive adhesive, it is possible to adjust the 
component monomer composition as desired and it is also possible to easily form 
pressure-sensitive adhesive layers with good water-resistance. Moreover, by mixing 
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microparticles of a mean grain size of less than 100 m)im into this to increase the viscosity while 
also imparting a thixotropic viscosity characteristic, the problem of cobwebbing during coating 
of the pressure-sensitive adhesive is avoided, making high-speed pattern coating possible. 
Furthemiore, the formed coated layer holds its pattem or shape well. Also, by polymerizing the 
partially coated pressure-sensitive adhesive using ultraviolet rays or radiation, quick and efficient 
polymerization after coating is possible and it is possible to form pressure-sensitive adhesive 
layers with excellent pattem precision. 

Illustration of component elements of the invention 

In the present invention, monomeric acrylic pressure-sensitive adhesives, that is, acrylic 
pressure-sensitive adhesives containing a component monomer in an impolymerized state, are 
used. 

These acrylic pressure-sensitive adhesives have alkyl acrylate esters as components. One, 
two, or more kinds of alkyl acrylate esters comprising acrylic acid or methacrylic acid with alkyl 
groups usually of fewer than 20 carbons such as methyl groups, ethyl groups, propyl groups, 
butyl groups, 2-ethylhexyl groups, isooctyl groups, isononyl groups, isodecyl groups, dodecyl 
groups, lauryl groups, tridecyl groups, pentadecyl groups, hexadecyl groups, heptadecyl groups, 
octadecyl groups, nonadecyl groups, or eicosyl groups, are used. 

For other monomers that are sometimes used for monomer components forming the 
acrylic pressure-sensitive adhesives, modifying monomers represented by acrylic acid, 
methacrylic acid, itaconic acid, hydroxyethyl acrylate, hydroxyethyl methacrylate, 
hydroxypropyl acrylate, hydroxypropyl methacrylate, N-methylol acrylamide, acrylonitrile, 
methacrylonitrile, glycidyl acrylate, glycidyl methacrylate, vinyl acetate, styrene, etc., can be 
cited. One, two, or more kinds of modifying monomers are used as needed, depending on the 
objective of modification, for example, imparting cross-linkability, improvement of aggregating 
strength, improvement of adhesive strength, improvement of water-resistance, etc. The amoimt 
used of the modifying monomers is optionally determined. Normally, however, it is less than 
100 parts by weight, especially less than 50 parts by weight per 100 parts by weight of alkyl 
acrylate ester. 

In the acrylic pressure-sensitive adhesives used in the present invention, polymerization 
adjustors such as lauryl mercaptan or thioglycolic acid, cross-linking agents for adjusting 
adhesive strength or aggregating strength such as multifunctional epoxy compounds, 
multifunctional isocyanate compounds, or multifunctional melamine compounds, cross-linking 
adjustors comprising multifunctional compoimds such as divinylbenzene, ethylene glycol 
diacrylate, or trimethylolpropane trimethacrylate are blended as needed. The amount of these 
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blended is optionally determined. Nomally, however, it is less than 50 parts by weight, 
especially less than 1 0 parts by weight per 1 00 parts by weight of component monomer. 

When polymerizing with ultraviolet rays, well-known photopolymerization initiators 
such as benzoin, benzoin methyl ether, benzophenone, anthraquinone, t-butyl anthraquinone, 
diethyoxyacetophenone, etc., are blended as needed. Normally, 0.05-10 parts by weight per 
100 parts by weight of component monomer is appropriate for the amount of these blended. 

The pressure-sensitive adhesives of the present invention are made by mixing 
microparticles with a mean grain size less than 100 m|Lun into the acrylic pressure-sensitive 
adhesive. 

The microparticles are mixed as agents to adjust the viscosity characteristics of the 
acrylic pressure-sensitive adhesive. 1 -20 parts by weight per 1 00 parts by weight of component 
monomer is appropriate for the amount mixed; 3-15 parts by weight is preferable. If this mixed 
amount is less than 1 part by weight, imparting of a thixotropic viscosity characteristic is poor 
and for the pressure-sensitive adhesive obtained, the pattern maintenance of coated layers is 
poor. Meanwhile, if 20 parts by weight is exceeded, the pressure-sensitive adhesive obtained 
lacks adhesive strength. 

Microparticles to be used can be anything that makes the viscosity of the acrylic 
pressure-sensitive adhesive thixotropic. White carbon and carbon black are used particularly 
favorably. In terms of imparting the thixotropic viscosity characteristic, microparticles with a 
mean grain size of 5-50 m|Lun are favorable. Two or more kinds of microparticles can be used 
together when necessary. When polymerizmg the pressure-sensitive adhesive with ultraviolet 
rays, white carbon is favorably used in terms of its processibility . For white carbon, commercial 
products exist such as, for example, Aerosil #200 or #300 (trade name, made by Aerosil Co.), 
and Nibusil VN3 (trade name, made by Nippon Silica Kogyo Co.). For carbon black, commercial 
products exist such as Asahi #80 and #70H (trade names, made by Asahi Carbon Co.) and Seast 
3 and 3H (trade names, made by Tokai Denkyoku Co.). 

In the pressure-sensitive adhesives of the present invention and the acrylic 
pressure-sensitive adhesives used in their formation, organic solvents, polymers or rubber, 
copolymerizing macromonomers, stickiness-imparting resins, plasticizers, etc., can be added to 
adjust the viscosity or flow characteristics, adjust adhesive characteristics, etc. Foaming agents 
or microballoons can also be added so that foaming structures can be formed. The amoimts 
added can be optionally determined. 

When preparing the pressure-sensitive adhesive, the acrylic pressure-sensitive adhesive, 
microparticles, and other blended agents or additives used as needed, can be mixed in an 
appropriate order. It is particularly good to prepare [the adhesive] as a homogeneous mixture. 
For mixing, one, two, or more stirrer-dispersers such as kneaders, mixing rollers, Miki rollers. 
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sandmills, ball mills, homomixers, ultrasonic generators, dispersers, homogenizers, dissolvers, 
etc., can be combined as desired and used. 

The adhesive materials of the present invention are ones in which such pressure-sensitive 
adhesives are coated onto portions of a substrate and localized pressure-sensitive adhesive layers 
are formed by polymerizing these* 

They can be manufactured, for example, by coating a pressure-sensitive adhesive onto 
portions of a substrate by an appropriate localized coating method such as screen printing or 
gravure coating, and polymerizing this coated layer with ultraviolet rays or radiation. The 
coating pattern for the pressure-sensitive adhesive is optional and can be optionally determined 
according to the intended use. When obtaining carrier tapes for attached objects that consist of 
electronic parts, etc., for example, at intervals corresponding to the prescribed array interval for 
the attached object, pressure-sensitive adhesive layers of a shape corresponding to the shape of 
the adhesive surface of the object to be attached, or of an area smaller than this are provided. 

Appropriate substances can be used for the substrate. As shown in Figure 1, plastic films 
such as polyethylene, polypropylene, or polyester, or thin sheets such as foam sheets, paper or 
laminated paper, woven fabric or nonwoven fabric, their laminates, or metal foils, can be used 
for substrate 2 to make carrier tapes or adhesive tapes having localized pressure-sensitive 
adhesive layer 1, or attached objects such as metal plates or glass plates can be used as substrate 
and be made so that they can adhere to other attached objects. Moreover, separators formed by 
treating plastic films or laminated paper with a release agent can be used for the substrate. In this 
case, glue transfer tape that transfers the pressure-sensitive adhesive layer on the separator to an 
object to be attached can be obtained. As shown in Figure 2, if pressure-sensitive adhesive layer 
1 is placed in a dotted form on separator 3, a glue transfer tape can be produced that can be used 
for various sh^es of objects to be attached. For glue transfer tapes, by adhering the object to be 
attached to the pressure-sensitive adhesive layer 1 thereof and peeling, the pressure-sensitive 
adhesive layer is transcribed and transferred to the object to be attached and the coating shape of 
the pressure-sensitive adhesive layer on the attached object is formed, so the advantage exists 
that it is imnecessary to cut and shape the adhesive tape to the shape of the object to be attached. 

The coating thickness of the pressure-sensitive adhesive on the substrate can be 
determined as appropriate. With the present invention, formation of coating layers and 
pressure-sensitive adhesive layers exceeding 3 mm is also possible. 

In terms of polymerizability, it is preferable that polymerization of the localized 
pressure-sensitive adhesive coating by ultraviolet rays or radiation such as electron beams be 
performed in an oxygen-blocking atmosphere such as with nitrogen gas replacement, in water, or 
with a covering using a transparent covering material such as a separator. 
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Effect of the invention 

Since the present invention converts a monomeric acrylic pressure-sensitive adhesive into 
a pressure-sensitive adhesive having a thixotropic viscosity characteristic by mixing 
microparticles into it, occurrence of cobwebbing during coating and flow deformation after 
coating is not easy and localized coating in prescribed pattern shapes is possible with good 
precision and high speed. Moreover, coating layers have excellent thickness uniformity and the 
ability to form coated layers of a large layer thickness is also excellent 

Consequently, witii such pressure-sensitive adhesives, it is possible to easily obtain 
adhesive materials having pressure-sensitive adhesive layers with no extraneous portions with 
respect to attached objects. Moreover, the adhesive materials formed have pressure-sensitive 
adhesive layers of excellent pattem-forming precision. Fxirtheraiore, by polymerization using 
ultraviolet rays or radiation, adhesive materials having foam sheets as the substrate can also be 
easily and efficiently obtained. 

Application examples 
Application Example 1 

To a monomeric acrylic pressure-sensitive adhesive made of a mixture of 97 parts (parts 
by weigjit, same below) of butyl aery late, 3 parts of acrylic acid, 0.2 part of etiiylene glycol 
diacrylate and 0.5 part of t-butyl anthraquinone, 6 parts of white carbon of mean grain size 
7 mum were added. A homomixer was used for mixing and a pressure-sensitive adhesive made 
of a homogeneous dispersion was prepared. 

Next, the above pressure-sensitive adhesive was partially coated at a thickness of 50 pm 
onto a polyester film of 50 pm thickness by the screen-printing method. The coating rate was 
0.1 m/sec. Moreover, the pattem of the localized coating was circles of 10 nmi diameter at 5 mm 
intervals. 

Then, the coated product above was irradiated with ultraviolet rays for 20 sec from a 
distance of 20 cm using a metahalide lamp of 80 W/cm under a nitrogen atmosphere and the 
pressure-sensitive adhesive was polymerized to obtain an adhesive material having circles of 
pressure-sensitive adhesive layers. 

A pplication Example 2 

To a monomeric acrylic pressure-sensitive adhesive made of a mixture of 98 parts of 
butyl acrylate and 2 parts of acrylic acid, 6 parts of carbon black of mean grain size 50 mpm 
were added. A homomixer was used for mixing and a pressure-sensitive adhesive made of a 
homogeneous dispersion was prepared. 
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Next, the above pressure-sensitive adhesive was partially coated with a gravure coater at 
a thickness of 30 |im on a polyethylene foam of 5 mm thickness. The coating rate was 0.1 m/sec. 
Moreover, the pattern of the localized coating was circles of 2 mm diameter at 1 mm intervals. 

The coated product above was then irradiated with a 7 Mrad electron beam using an 
electron beam radiator under a nitrogen atmosphere and the pressiire-sensitive adhesive was 
polymerized to obtain an adhesive material of good air-peraieability having circles of 
pressure-sensitive adhesive layers. 

A pplication Example 3 

To a monomeric acrylic pressure-sensitive adhesive made of a mixture of 90 parts of 
isononyl acrylate, 8 parts of vinyl acetate, 2 parts of methacrylic acid, 2 parts of multifunctional 
isocyanate and 0. 3 part of t-butyl anthraquinone, 12 parts of white carbon of mean grain size 
7 mpm were added. A homomixer was used for mixing and a pressure-sensitive adhesive made 
of a homogeneous dispersion was prepared. 

Next, the above pressure-sensitive adhesive was partially coated at a thickness of 30 ^m 
onto a separator made of a polyethylene film of 50 jun thickness treated with a release agent by 
screen-printing. The coating rate was 0. 1 m/sec. Moreover, the pattern of the localized coating 
was circles of 1 mm diameter at 1 mm intervals. 

The coated product above was then irradiated with ultraviolet rays for 20 sec fi-om a 
distance of 20 cm using an 80 W/cm metahalide lamp under a nitrogen atmosphere and the 
pressure-sensitive adhesive was polymerized to obtain an adhesive material having circles of 
pressure-sensitive adhesive layers. 

After the pressure-sensitive adhesive layer surface of the above adhesive material was 
applied by pressing onto a stainless steel plate and this was peeled and removed, all of the circles 
of pressure-sensitive adhesive layers in the pressed area had been transferred fiom the separator 
to the stainless steel plate. 

A pplication Example 4 

To a monomeric acrylic pressure-sensitive adhesive made of a mixture of 88 parts of 
butyl acrylate, 2 parts of acrylic acid, 10 parts of oligoacrylate and 0.5 part of anthraquinone, 
6 parts of white carbon of mean grain size 7 m\im were added. A homomixer was used for 
mixing and a pressure-sensitive adhesive made of a homogeneous dispersion was prepared. 
Using this, an adhesive material was obtained according to Application Example 1 . 
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Comparative Example 1 

Except for not adding white carbon, a pressure-sensitive adhesive was obtained according 
to Application Example 4. 

Comparative Example 2 

To a mixture of 100 parts of the oligoacrylate used in Application Example 4 and 0.2 part 
of t-butyl anthraquinone, 3 parts of white carbon of 7 m|im mean grain size were added. A 
homomixer was used for mixing and a pressure-sensitive adhesive made of a homogeneous 
dispersion was obtained. 

Evaluation tests 
Glue cutability 

We investigated whether or not cobwebbing occurred with the pressure-sensitive 
adhesive when the pressure-sensitive adhesives obtained in the application examples and 
comparative examples were coated onto polyester films under the conditions of a 0.1 m/sec 
coating rate so that coated layers of 50 \im thickness and 10 mm diameter were dotted at 5 mm 
intervals. No occurrence of cobwebbing was rated with an O and occurrence thereof with an X. 

Pattern maintenance 

We investigated the time required for the diameters of the coated layers on the polyester 
films formed as above to go from 10 mm to 1 1mm. 

Adhesive strength 

We coated the pressure-sensitive adhesives obtained in the application examples and 
comparative examples onto polyester films and polymerized them according to the respective 
application example or comparative example. We investigated the adhesive materials obtained 
for adhesive strength with respect to a stainless steel plate according to JIS Z 1528. The 
polymerization condition for the pressure-sensitive adhesive of Application Example 2 was a 
7 Mmd electron beam mdiation dose. 

Holding strength 

We glued the adhesive materials obtained above onto stainless steel plates with an 
adhesive surface of 20 mm x 20 mm. At 40°C, perpendicular loads of 1 kg were loaded and the 
time until the adhesive material dropped was investigated. 

The results of the above tests are shown in the table. 
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Key: 1 Application Example 

2 Comparative Example 

3 Gluecutability 

4 Pattem maintenance (sec) 

5 Adhesive strength (g/20 mm) 

6 Holding strength (min) 


From the table, it can be seen that the pressure-sensitive adhesives of the present 
invention do not readily cobweb, show good pattem coatability, and form coating patterns that 
maintain shape well and additionally, that these polymerized pressure-sensitive adhesives have 
excellent adhesive strength and holding strength. 


Brief description of the figures 

Figure 1 and Figure 2 are oblique views of example constructions of adhesive materials 
that have localized pressure-sensitive adhesive layers. 
1 : Pressure-sensitive adhesive layer 
2: Sheet (substrate) 
3: Separator (substrate) 



Figure 1 



Figure 2 
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